Crossed renal ectopy (CRE) is the second most common fusion anomaly of the kidney, with an incidence of 1 in 7000 autopsies; it comes in second after horseshoe kidney. Crossed renal ectopy is associated with an ectopic ureter and generally an ectopic kidney fused with a normal kidney. A 7-month-old boy who had left-toright crossed non-fused renal ectopy and multicystic renal dysplasia with ureterocele in nonectopic kidney was reported in English language literature. In this article, we present the first case of CRE where surgical intervention has been performed.
Introduction
Crossed renal ectopy (CRE) is the second most common fusion anomaly of the kidney, with an incidence of 1 in 7000 autopsies; it comes in second after horseshoe kidney. 1 Crossed renal ectopy is relatively common in males; in most of these cases, the left kidney is crossed to the right. There is great variability in the aberrant vascular supply, which can arise from either side of the lower aorta or from the common or external iliac arteries. 2 Although most of the CRE cases are asymptomatic and incidentally diagnosed, early diagnosis may prevent possible urinary infections, obstructions and malignancies. 3, 4 We present a left-to-right crossed multicystic dysplastic ectopic kidney associated with right severe hydronephrosis due to right ureterocele. Our patient had CRE without fusion, which is extremely rare; this makes our report very interesting since most of the previously reported CRE cases were with fusion.
Case report
A 5-month-old boy was referred to our hospital due to left ectopic kidney and right hydronephrosis which was diagnosed antenatally. During the patient's hospital stay, a renal ultrasonographic (USG) examination demonstrated: an ureterocele in the urinary bladder, an extremely hypoplastic right kidney with grade 3 to 4 hydronephrosis, a left kidney which was not visualized in its usual localization, and a crossed ectopic kidney in the inferior portion of the right kidney. In abdominal magnetic resonance imaging (MRI) examination, the left kidney was not visualized and grade 3 hydronephrosis in the right kidney with megaureter and ureterocele were detected. Voiding cystoureterograhic examination revealed no vesicoureteric reflux (Fig. 1 ). Cystoscopy and retrograde pyelography were performed on the patient. Ureterocele of the right collecting duct was diagnosed by cystoscopy. In retrograde pyelography hydronephrosis in the right kidney, dilatation, tortuousity and ureterocele were present in the distal portion of right ureter (Fig. 2 ). In the dimercaptosuccinic acid (DMSA) study, the left kidney was not visualized, and the right kidney was hypertrophied in which DMSA uptake was minimally decreased and no cortical scar was present. In the patient's abdominal USG examination, the right collecting system was extremely dilated and the dimensions of the ureterocele were measured as 19.5 × 8.2 mm. In the left ectopic kidney crossed to the right, the pelvic diameter was 8 mm, with dilated proximal ureter (9.7 mm) and grade 2 to 3 dilation at the left collecting system.
The patient underwent the operation when he was 7-months-old in our clinic. Upon exploration, the left atrophic kidney was found with excessive dilated ureter at the right side, just superior to the bladder. Nephroureterectomy was performed for the left kidney (Fig. 3) . The right ureterocele was excised and Cohen type ureteroneocystostomy was performed. The patient was discharged uneventfully on the seventh day postoperatively. Histopathological examination of the specimen was reported as multicystic renal dysplasia. In the abdominal USG performed one year postoperatively, the right kidney and pelvic system were normal. The DMSA and diethylenetriamine pentaacetic acid (DTPA) studies revealed that the right kidney had normal configuration whereas no functional renal tissue was present in the left. Two years after the operation, the patient is followed up without any complication. 
Discussion
The pathophysiological conditions leading to crossed renal ectopy remain unknown. Faulty development of the ureteric buds, vascular obstruction during the ascent of the kidneys and environmental factors are accused. The most probable cause of crossed renal ectopy was abnormal development of the ureteric bud during the fourth to eighth weeks of gestation. 5 In 90% of patients, the crossed kidney was fused with the normal kidney. Crossed renal ectopy anomaly is two times more common in males and the cross from left to right was more common than the cross from right to left. 6 Nussbaum and colleagues 2 determined the classical visualisation findings of multicystic dysplastic kidney and crossed renal ectopy necessary for the diagnosis: (1) a multicystic mass of variable size that is contiguous with the lower pole of a hydronephrotic, malrotated kidney; (2) ureteral displacement and/or dilatation; and (3) contralateral absence of the kidney and its renal artery. Consistent with previous reports, our patient was male and the cross was from left to right and all the classical visualisation findings were present, except that the crossed kidney had not been fused with the normal kidney.
The diagnosis may be possible preoperatively by USG examination, since it allows direct visualization of the orthotopic kidney and ipsilateral caudal mass. For the diagnosis, an intravenous pyelogram, voiding cystourethrography, retrograde pyelography, computed tomography and MRI investigations may also be used. The diagnosis of CRE in our patient was confirmed by cystoscopy and retrograde pyelography. The DMSA and DTPA studies were performed to determine the functional and configurational status of the kidneys.
Unilateral polycystic renal disease, multicystic renal dysplasia and renal aplasia are all synonymous with renal dysplasia, which is a rare pathological condition. 7 The association of crossed renal ectopy with renal dysplasia is very rare and a few of these cases were reported. 8, 9 In our patient, histopathological examination was reported as multicystic renal dysplasia. In most cases with multicystic dysplastic kidney, no functional parenchyma is present. Intravenous urography and isotope renography show the function of the orthotopic kidney, but also the lack of function in the ipsilateral lower mass and contralateral flank. Consistent with this finding, the DMSA and DTPA studies demonstrate no function in an ectopic kidney. Although most of the CRE cases were asymptomatic and diagnosed during autopsy studies, 4,10 the prenatal diagnosis of this patient was performed due to grade 4 hydroureteronephrosis and he was evaluated postnatally without delay.
Conclusion
In the current English language literature, there is only one case of multicystic dysplastic kidney associated with CRE and ureterocele. 11 Our patient is the second reported case with this association. In the first reported case, the nonectopic kidney was normal and no surgical intervention was performed for the crossed ectopic kidney. Contrary to this first reported case, we performed nephroureterectomy for the ectopic kidney, excision of the ureterocele and Cohen type ureteric reimplantation for the right kidney due to grade 4 hydronephrosis. Our case was the first reported patient who underwent the surgical intervention for CRE.
